Field performance of transgenic potato plants compared with controls regenerated from tuber discs and shoot cuttings.
The objective of this study was to separate and determine effects on the field performance of transgenic potatoes that originate from the tissue culture process of transformation and from the genes inserted. The constructs introduced contained the reporter gene for betaglucuronidase (GUS) under the control of the patatin promoter (four different constructs) and the neomycin phosphotransferase gene under the control of the nopaline synthase promoter. Both genes might be expected to have a neutral effect on plant phenotype. The field performance of transgenic plants (70 independent transformants) was compared with non-transgenic plants regenerated from tuber discs by adventitious shoot formation and from shoot cultures established from tuber nodal cuttings. Plants from all three treatments were grown in a field trial from previously field-grown tubers, and plant performance was measured in terms of plant height at flowering, weight of tubers, number of tubers, weight of large tubers and number of large tubers. There was evidence of somaclonal variation among the transgenic plants; mean values for all characters were significantly lower and variances generally higher than from plants derived from nodal shoot cultures. A similar change in means and variances was observed for the non-transgenic tuber-disc regenerants when compared with shoot culture plants. Plant height, tuber weight and tuber number were, however, significantly lower in transgenic plants than in tuber-disc regenerants, suggesting an effect on plant performance either of the tissue culture process used for transformation or of the genes inserted. There were significant differences between constructs for all five plant characters. The construct with the smallest segment of patatin promoter and the lowest level of tuber specificity for GUS expression had the lowest values for all five characters. It is proposed that the nature of GUS expression is influencing plant performance. There was no indication that the NPTII gene, used widely in plant transformation, has any substantial effect on plant performance in the field.